ART. 38]
ARRANGEMENT OF POINSOT'S AXES,
331
If possible let PQ intersect one focal conic in P and not intersect the other. Describe two cylinders whose bases are the focal conies and whose generators are parallel to PQ. By Ex. 1 these intersect in four lines, and each of these four is also a generator of the right circular cylinder whose radius is p. Now by supposition PQ lies on one of the elliptic cylinders and also on the circular cylinder, hence these two quadrie cylinders intersect each other in five lines, which is impossible.
Ex. 3. The locus of all the straight lines drawn from any given point P on the hyperbolic conic to intersect the elliptic conic is a right cone, the tangent of whose semi-angle is (JT32 - Kf)jK^Rz where z is the ordinate of P.
Ex. 4. Show that four real focal lines can be drawn through a given point P, and that they are the intersections of the two quadrie cones
where (p, q, r) are the coordinates of P and £, 77, £ are referred to parallel axes meeting at P.
Ex. 5. Prove that the circular sections of the central ellipsoid whose centre is at 0' are perpendicular to the generating lines at 0' of the hyperboloid of one sheet. [Darboux.]
Ex. 6. If the base is situated on one of the principal planes at the central point, show that one principal axis at that base is perpendicular to that plane and the astatic moment of the corresponding couple is the same for all base points in that plane.
Ex. 7. If the base is situated on one of the principal axes at the central point, prove that the three principal axes at the base are parallel to those at the central point.
Ex. 8. If a straight line is a principal axis at every point of its length, prove that it is one of the principal axes at the central point.
Ex. 9. Find the locus of the base point 0' at which the central ellipsoid is a surface of revolution.
In order that two of the three quantities 3/j , M, , JJ/3 , in Art. 35 may be equal we must have either J>2=0 or Z>2 = D8. In the first case O' lies on the elliptic focal conic. In the second case 0' is at an umbilicus U and the locus is therefore the hyperbolic focal conic. In both cases the unequal axis is a tangent to the focal conic.
The same results follow from the equation to the central ellipsoid in the form
see Art. 34.   By applying the usual analytical conditions that this is a surface of revolution we obtain the required relation between p, q, r.
Arrangement of Poinsot's central axes.
38. In whatever position the body is placed relatively to the forces it has been shown in Vol. I. that the forces acting on the body can be simplified into a single force, acting along a straight line called by Poinsot the central axis, and a couple round that axis. As the body takes different positions relative to the forces

